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MOTION DETECTION CIRCUIT AND A 
NOISE SUPPRESSING CIRCUIT INCLUDING 

THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a motion detection circuit for 
detecting motion in a video signal and a noise suppression 
circuit including the motion detection circuit. 

2. Description of the Prior Art 
A motion detection circuit for detecting motion in a video 

signal from a difference signal betWeen the video signal and 
the one-frame delayed video signal is knoWn and a noise 
suppression circuit is also knoWn. The noise suppression 
circuit includes the motion detection circuit, a circulation 
signal generation circuit for generating a circulation signal 
in accordance With the difference signal and the motion 
detection signal, and a subtractor for subtracting the circu 
lation signal from the video signal to output a noise sup 
pressed video signal. Such a prior art motion detection 
circuit and a prior art noise suppression circuit are disclosed 
in Japanese patent application provisional publication No. 
9-81754. 

FIG. 8 is a block diagram of such a prior art noise 
suppression circuit including a prior art motion detection 
circuit. 

The prior art motion detection circuit includes a frame 
memory 610 for generating a delayed video signal from the 
noise suppressed video signal, a subtractor 602 for gener 
ating a difference signal (interframe difference signal) 
betWeen the video signal Vi and the delayed video signal, a 
motion detection circuit 603 for detecting a motion from the 
video signal Vi and the delayed video signal to output a 
motion detection signal. 

The noise suppression circuit further includes a subtractor 
607 for generating the difference signal betWeen the video 
signal Vi and the delayed video signal, a circulation amount 
determining circuit 608 for generating a circulation signal 
from the difference signal in accordance With the motion 
detection signal, and a subtractor 609 for obtaining the 
difference betWeen the video signal Vi and the circulation 
signal to output the noise suppressed video signal. 

SUMMARY OF THE INVENTION 

The aim of the present invention is to provide a superior 
motion detection circuit and a superior noise suppression 
circuit. 

According to the present invention, there is provided a 
?rst motion detection circuit including: a delay for gener 
ating a delayed video signal from a video signal, the delayed 
video signal being delayed by one frame from the video 
signal; an interframe difference signal generation circuit for 
generating an interframe difference signal betWeen the video 
signal and the delayed video signal; an edge detection signal 
generation circuit for detecting an edge from the video 
signal and the delayed video signal and generating an edge 
detection signal; and a motion judging circuit for judging a 
motion in the video signal at a target pixel from the 
interframe difference signal in accordance With the edge 
detection signal to output a motion detection signal, Wherein 
the motion judging circuit includes: a peripheral pixel com 
paring circuit for detecting polarities of the interframe 
difference signal at each pixel at a predetermined area 
around the target pixel, detecting a difference in the number 
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2 
betWeen the positive and negative polarities of the inter 
frame difference signal at each pixel at the predetermined 
area and an absolute value of the difference, obtaining a 
J -valued ?rst result from the absolute value; and a majority 
detection circuit including a memory for detecting a major 
ity of Q of the ?rst results of the peripheral pixel comparing 
circuit at Q pixels around the target pixels and judging the 
motion in the interframe difference signal at the target pixel 
in accordance With the detected majority With deviation to a 
side of stopping to output a second result as the motion 
detection signal, J being a natural number more than one, Q 
being a natural number more than one. 

The ?rst motion detection circuit may further include a 
loW-pass ?lter for loW-pass-?ltering the interframe differ 
ence signal; and a selector for supplying either of an output 
of the loW-pass ?lter or the interframe difference signal to 
the motion judging circuit as the interframe difference signal 
in accordance With a selection signal. 

In a second motion detection circuit, the motion judging 
circuit mentioned in the ?rst motion detection circuit may 
further include a polarity deviation detecting circuit for 
detecting polarities of the interframe difference signal at 
each pixel of the video signal, detecting agreement of the 
polarities of all pixels at any of an upper left area of the 
target pixel, an upper right area of the target pixel, a loWer 
left area of the target pixel, and a loWer right area of the 
target pixel, and judging motion in the interframe difference 
signal at the target pixel to be moving in the presence of the 
agreement, each of the upper left area, the upper right area, 
the loWer left area, and the loWer right area including M><N 
pixels of the video signal, M and N being natural numbers, 
Wherein the polarity deviation detection circuit changes the 
second result from the intermediate movement to the stop 
ping in accordance With the agreement to output the motion 
detection signal When the second result is indicative of the 
intermediate motion and outputs the motion detection signal 
With the second result unchanged When the second result is 
indicative of the moving and stopping. 

In the second motion detection circuit, the upper left area, 
the upper right area, the loWer left area, and the loWer right 
area include the target pixel or are outside and adjacent to the 
target pixel. 

In a third motion detection circuit, the edge detection 
signal generation circuit mentioned in the ?rst motion detec 
tion circuit may include a ?rst edge detection circuit for 
detecting an edge from the video signal, a second edge 
detection circuit for detecting an edge from the delayed 
video signal, a third edge detection circuit for detecting an 
edge from the video signal and the delayed video signal, and 
a sWitch responsive to a selection signal for outputting either 
of an output of the ?rst, second, or third edge detection 
circuit as the edge detection signal. 

In the third motion detection circuit, the edge detection 
signal generation circuit may be further responsive to a 
Width control signal indicative of values of m and n and the 
edge detection signal generation circuit may detect the edge 
detection signal With a horiZontal Width of (2m+1) pixels 
and With a vertical Width of (2n+1) pixels, the n and m are 
positive integers. 

In the second motion detection circuit, values of the M 
and N may be controlled in accordance With the edge 
detection signal. 

According to the present invention there is also provided 
a noise suppression apparatus including: a motion detection 
circuit including: a delay for generating a delayed video 
signal from a video signal, the delayed video signal being 
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delayed by one frame from the video signal; an interframe 
difference signal generation circuit for generating an inter 
frame difference signal betWeen the video signal and the 
delayed video signal; a loW-pass ?lter for loW-pass-?ltering 
the interframe difference signal; a sWitch for outputting 
either of an output of the loW-pass ?lter or the interframe 
difference signal in accordance With a selection signal; an 
edge detection signal generation circuit for detecting an edge 
from the video signal and the delayed video signal and 
generating an edge detection signal; and a motion judging 
circuit for judging motion in a target pixel of the video signal 
from an output of the sWitch in accordance With the edge 
detection signal; a circulation signal generation circuit for 
generating a circulation signal in accordance With the inter 
frame difference signal and the judged motion; and a dif 
ference signal generation circuit for generating a difference 
signal betWeen the circulation signal and the video signal to 
output a noise suppressed video signal, Wherein the motion 
judging circuit includes: a peripheral piXel comparing circuit 
for detecting polarities of the interframe difference signal at 
each piXel at a predetermined area around the target piXel, 
detecting a difference in the number betWeen the positive 
and negative polarities of the interframe difference signal at 
each piXel at the predetermined area and an absolute value 
of the difference, obtaining a J-valued ?rst result the abso 
lute value, the polarity deviation detection circuit changing 
the ?rst result to stopping in accordance With the agreement 
When the difference is judged to be an intermediate value 
among J values to output a second result; and a majority 
detection circuit including a memory for detecting a major 
ity of Q the second results of the polarity deviation detection 
circuit at Q piXels around the target piXels and judging the 
motion in the interframe difference signal at the target piXel 
in accordance With the detected majority With deviation to a 
side of stopping to output the motion detection signal, J 
being a natural number more than one, Q being a natural 
number more than one. 

In the noise suppression circuit, the circulation signal 
generation circuit may include: a coefficient generation 
circuit for generating a coef?cient k, k§0<1 in accordance 
With a judging result of the motion judging circuit; and a 
multiplier for multiplying the video signal by the coef?cient 
k to output a circulation signal 

In the noise suppression apparatus, the coefficient k When 
the motion judging circuit judges the motion to be stopping 
is greater than the coefficient k When the motion judging 
circuit judges the motion to be moving. 

The motion detection circuit in the noise suppression 
apparatus may be replaced With each of the motion detection 
circuit mentioned above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The object and features of the present invention Will 
become more readily apparent from the folloWing detailed 
description taken in connection With the accompanying 
draWings in Which: 

FIG. 1 is a block diagram of an embodiment of the present 
invention shoWing a structure of a motion detection circuit 
and a noise suppression circuit including the motion detec 
tion circuit; 

FIG. 2 is a block diagram of this embodiment shoWing a 
structure of the motion judging circuit shoWn in FIG. 1; 

FIG. 3 is an illustration of the embodiment for illustrating 
an operation of the peripheral piXel comparing circuit shoWn 
in FIG. 2; 

FIG. 4 is an illustration of this embodiment shoWing an 
operation of the majority detection circuit shoWn in FIG. 2; 
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4 
FIGS. 5A to SE and FIGS. 6A to 6E are illustrations of this 

embodiment shoWing operations of the polarity deviation 
detection circuit shoWn in FIG. 2; 

FIG. 7 is a block diagram of this embodiment shoWing the 
structure of the edge detection signal generation circuit 
shoWn in FIG. 1; and 

FIG. 8 is a block diagram of a prior art noise suppression 
circuit including a prior art motion detection circuit. 

The same or corresponding elements or parts are desig 
nated With like references throughout the draWings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

HereinbeloW Will be described an embodiment of this 
invention. 

FIG. 1 is a block diagram of the embodiment of the 
present invention shoWing a structure of a motion detection 
circuit and a noise suppression circuit including the motion 
detection circuit. 

A motion detection circuit of the embodiment includes a 
frame memory 111 (delay) for generating a delayed video 
signal (one-frame-delayed video signal) Vf from a video 
signal Vi, a subtractor 102 for generating a difference signal 
betWeen the video signal Vi and the delayed video signal Vf 
as an interframe difference signal Sd, and a motion detection 
signal generation circuit 103 for detecting a motion in the 
interframe difference signal Sd at a target piXel to output a 
motion detection signal Sm. 

In addition to the structure mentioned above, the noise 
suppression circuit includes a subtractor 108 for generating 
the interframe difference signal Sd from the video signal Vi 
and the delayed video signal Vf, a circulation signal gen 
eration circuit 109 for generating a circulation signal 109a 
from the interframe difference signal in accordance With the 
motion detection signal Sm, and a subtractor 110 for obtain 
ing a difference betWeen the video signal Vi and the circu 
lation signal 109a to output a noise suppressed video signal 
V0. 

The circulation signal generation circuit 109 includes: a 
coef?cient generation circuit 113 for generating a coef?cient 
k, k§0<1, in accordance With the motion detection signal 
Sm from the motion Judging circuit 107 and a multiplier 114 
for multiplying the video signal by the coef?cient k. 

Either of the subtractors 102 and 108 can be omitted. An 
input of the frame memory 111 is supplied With the video 
signal Vi instead the noise suppressed video signal Vo if only 
motion detection circuit is used. 
The video signal Vi inputted at a video signal input 

terminal 101 is supplied to the subtractor 102, a subtractor 
108, and to the subtractor 110. The subtractor 110 subtracts 
the circulation signal 109a from the video signal Vi to 
generate the noise suppressed video signal Vo Which is an 
output of the noise suppressing circuit. The noise suppressed 
video signal V0 is supplied to the frame memory 111 to delay 
the video signal Vi by one frame to output the delayed video 
signal Vf. The subtractor 102 subtracts the delayed video 
signal Vf from the video signal Vi to generate the interframe 
difference signal Sd Which is supplied to the loW-pass ?lter 
104 and to the selector 105 of the motion detection signal 
generation circuit 103. The interframe difference signal Sd is 
loW-pass-?ltered by the loW-pass ?lter 104. The selector 105 
selects either the interframe difference signal Sd or the 
output of the loW-pass ?lter 104 in accordance With the 
selection signal 112. That is, sWitching the selector 105 is 
effected in accordance With the frequency characteristic of 
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the interframe difference signal Sd supplied to the motion 
detection signal generation circuit 103 to supply the inter 
frame difference signal having an optimum frequency char 
acteristic for a motion Judging circuit 107 mentioned later. 

The motion detection signal generation circuit 103 further 
includes an edge detection circuit 106 for detecting an edge 
from the video signal Vi and the delayed video signal Vf and 
generating an edge detection signal Edgm and the motion 
judging circuit 107 for Judging a motion in the interframe 
difference signal at a target piXel from an output of the 
selector 105 in accordance With the edge detection signal 
Edgm to output the motion detection signal Sm. 

The edge detection circuit 106 detects an edge portion of 
the object from the video signal Vi and the delayed video 
signal Vf to generate the edge detection signal Edgm for the 
polarity deviation detection circuit 203. The motion judging 
circuit 107 judges the degree of motion at a target piXel TP 
and the result is supplied to the circulation signal generation 
circuit 109. 

On the other hand, the subtractor 108 generates the 
interframe difference signal Sd Which is supplied to a 
coef?cient generation circuit 113 of the circulation signal 
generation circuit 109 Which determines the coefficient K as 
folloWs: 

When motion in the interframe difference signal Sd at the 
target piXel is Judged to be moving, K=k3. 
When motion in the interframe difference signal Sd at the 

target piXel is Judged to be intermediate motion, K=k2. 
When motion in the interframe difference signal Sd at the 

target piXel is judged to be stopping, K=k1. 0§k3<k2<k1<1. 
The interframe difference signal Sd is multiplied by the 

coef?cient K With the multiplier 114 to generate the circu 
lation signal 109a Which is supplied to the subtractor 110. 
The subtractor 110 subtracts the circulation signal 109a from 
the video signal Vi to generate the noise suppressed video 
signal Vo as mentioned above. 

FIG. 2 is a block diagram of this embodiment shoWing the 
structure of the motion judging circuit 107 shoWn in FIG. 1. 

The motion judging circuit 107 includes a peripheral piXel 
comparing circuit 201, a majority detection circuit 202, and 
a polarity deviation compensation circuit 206. 

FIG. 3 is an illustration of the embodiment for illustrating 
an operation of the peripheral piXel comparing circuit 201. 

The peripheral piXel comparing circuit 201 detects polari 
ties of the interframe difference signal Sd at each piXel at a 
predetermined area around a target piXel as shoWn in FIG. 3, 
for eXample 5x3 including the target piXel TP, detects the 
number of positive polarities PP of the interframe difference 
signal Sd at the predetermined area and the number of 
negative polarities NP of the interframe difference signal at 
the predetermined area, obtains a difference (PP-NP) in the 
number betWeen the positive and negative polarities and an 
absolute value of the difference |PP—NP|, compares the 
absolute value |PP—NP| With ?rst and second different ref 
erences (J -1 different references), i.e., THiS and THiM, to 
output a ?rst judging result (J-valued result). 
When THiMé |PP—NP|, the video signal at the target 

piXel is judged to be moving (Smo). 
When THiS§|PP—NP|<THiM, the video signal at the 

target piXel is judged to be intermediate moving (Smi). 
When 0§|PP—NP|<THiS, the video signal at the target 

piXel is judged to be stopping (Sst). 
The J -valued (three-valued) ?rst judging result is supplied 

to the majority detection circuit 202 Which effects motion 
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6 
judgment again in response to the judging result of the 
intermediate motion Smi. J is a natural number more than 
one. 

The ?rst judging result from the peripheral piXel compar 
ing circuit 201 is supplied to the majority detecting circuit 
202 to provide further motion judgement to provide further 
accurate motion judgement. 

FIG. 4 is an illustration of this embodiment shoWing 
operation of the majority detection circuit 202. 
The majority detection circuit 202 includes a memory 204 

for storing the ?rst judging results of the peripheral piXel 
comparing circuit 201 and reads and outputs the ?rst judging 
result at a predetermined peripheral area including Q piXels 
as shoWn in FIG. 4, for example, eight piXels around the 
target piXel TP, and a majority detector 205. The majority 
detector 205 detects a majority of the Q results of the 
peripheral piXel comparing circuit 201 at Q piXels around 
the target piXel TP. 
The majority detector 205 detects majority of eight ?rst 

judging results and if more than R1 piXels shoW the same 
judging result, the majority detector 205 detects the majority 
as the second judging result to equaliZe the motion judgment 
at the target piXel TP to the judging results at adjacent piXels 
around the target piXel TP to avoid an isolated judging result. 
More speci?cally, if the motion at four piXels out of the eight 
adjacent piXels are judged to be moving and motion at 
another four adjacent piXels are judged to be intermediate 
motion, the second judging result is made to be the inter 
mediate motion. If the motion at four adjacent piXels is 
judged to be intermediate motion and motion at another four 
piXels is judged to be stopping, the second judging result of 
the target piXel is judged as stopping to provide the second 
judging result Which is Weighted to the side of stopping. That 
is, the intermediate motion judged by the peripheral piXel 
comparing circuit 201 is judged again to stopping, so that 
noise at the image Which is stopping is reduced. 

FIGS. 5A to SE and FIGS. 6A to 6E are illustrations of 
areas of piXels to be processed by the polarity deviation 
detection circuit 203. The upper left area UL shoWn in FIG. 
5B, the upper right area UR shoWn in FIG. 5C, the loWer left 
area LL shoWn in FIG. 5D, and the loWer right area LR 
shoWn in FIG. 5E include the target piXel shoWn in FIG. 5A. 
On the other hand, the upper left area shoWn in FIG. 6B, the 
upper right area shoWn in FIG. 6C, the loWer left area shoWn 
in FIG. 6D, and the loWer right area shoWn in FIG. 6E 
outside the target piXel TP shoWn in FIG. 6A but adjacent to 
the target piXel TP. 
The polarity deviation compensation circuit 206 includes 

a polarity deviation detection circuit 203 and an inverter 
207, an AND gate 208, and an OR gate 209. In response to 
an intermediate motion Smi from the majority detection 
circuit 202, the polarity deviation detection circuit 203 
detects polarities of the differential signal Sd at each piXel of 
the video signal, detects agreement of the polarities of all 
piXels at any of an upper left area UL of the target piXel, an 
upper right area UR of the target piXel, a loWer left area LL 
of the target piXel, and a loWer right area LR of the target 
piXel, and judges the motion in the interframe difference 
signal Sd at the target piXel TP as moving in the presence of 
the agreement. 
When the majority detection circuit 202 judges motion at 

the target piXel TP as intermediate motion (Smi), the polarity 
deviation compensation circuit 206 compensates the second 
judging result of the majority detection circuit 202 from the 
intermediate motion (Smi) With the inverter 207 and the 
AND gate 208. On the other hand, the OR gate 209 does not 
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compensate the second judging result of the majority detec 
tion circuit 202 in accordance With the result of the polarity 
deviation detection circuit 203. 
More speci?cally, When the majority detection circuit 202 

judges the motion as intermediate motion and the polarity 
deviation detection circuit judges the motion to be moving, 
the majority detection circuit outputs L logic level at a signal 
Sst, H logic level at a signal Smi (an output of the AND gate 
208), and L logic level at a signal Smo (an output of the OR 
gate 209). In response to the signal Smi, the polarity 
deviation detection circuit 203 judges the motion and if the 
third judging result is stopping, the polarity deviation detec 
tion circuit 203 outputs H logic level. Then, the inverter 207 
outputs L logic level, so that the H logic level at an output 
of the AND gate 208 is changed to L logic level. On the other 
hand, L logic level at an output of the OR gate 209 is 
unchanged. 

If the third Judging result of the polarity deviation detec 
tion circuit 202 is not moving, the polarity deviation detec 
tion circuit 203 outputs L logic level, so that the AND gate 
208 remains H logic level and the output of the OR gate 209 
remains L logic level. As mentioned, the motion Judgement 
is effected again, so that a more accurate Judgement is 
provided. 

FIG. 7 is a block diagram of this embodiment shoWing the 
structure of the edge detection circuit 106 shoWn in FIG. 1. 

The edge detection circuit 106 includes a ?rst edge 
detection circuit 301a, a second edge detection circuit 301b, 
an OR gate 304, and an edge selection circuit 302. The ?rst 
edge detection circuit 301a detects an edge from the video 
signal Vi With Width of horiZontally arranged (2m +1) piXels 
(the target piXel and m right piXels and m left pixels) and 
Width of vertically arranged (2n+1) piXels (the target piXel 
and n upper piXels and n loWer pixels) to generate the edge 
detection signal Edgmi. The second edge detection circuit 
301b detects an edge from the video signal Vf With Width of 
horiZontally arranged (2m+1) piXels and Width of vertically 
arranged (2n+1) piXels to generate the edge detection signal 
Edgmf. 

The OR gate 304 generates an edge detection signal 
Which is intermediate betWeen the edge detection signals 
Edgmi and Edgmf. The edge selection circuit 302 outputs 
either the edge detection signal Edgmi, the edge detection 
signal Edgmf, or the output of the OR gate 304 as the edge 
detection signal Edgm in accordance With the selection 
signal 303. 

The edge detection signal Edgm represents an edge With 
H logic level (1) and a ?at portion With L logic level 

The polarity detection circuit 203 controls the siZe (M, N) 
of the upper left area UL, the upper right area UR, the loWer 
left area LL, and the loWer right area LR in accordance With 
the edge detection signal Edgm. More speci?cally, When the 
edge detection signal is H (1), the number of the piXels (M, 
N) at the area is reduced, for eXample 3x2 piXels and if the 
edge detection signal is L (0), the number of piXels (M><N) 
is made large, for eXample 5x2 piXels, so that generation of 
after image is suppressed and noise at stopping areas is 
reduced. 
As mentioned, the motion detection is effected more 

accurately, so that after image by movement of image is 
suppressed and the noise at stopping portions are sup 
pressed. 
What is claimed is: 
1. A motion detection circuit comprising: 
delay means for generating a delayed video signal from a 

video signal, said delayed video signal being delayed 
by one frame from said video signal; 
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8 
interframe difference signal generation means for gener 

ating an interframe difference signal betWeen said 
video signal and said delayed video signal; 

edge detection signal generation means for detecting an 
edge from said video signal and said delayed video 
signal and generating an edge detection signal; and 

motion judging means for judging a motion in said video 
signal at a target piXel from said interframe difference 
signal in accordance With said edge detection signal to 
output a motion detection signal, Wherein said motion 
judging means includes: 

peripheral piXel comparing means for detecting polarities 
of said interframe difference signal at each piXel at a 
predetermined area around said target piXel, detecting a 
difference in the number betWeen said positive and 
negative polarities of said interframe difference signal 
at each piXel at said predetermined area and an absolute 
value of said difference, obtaining a J -valued ?rst result 
from said absolute value to output said J-valued ?rst 
result; and 

majority detection means including a memory for detect 
ing a majority of Q of said ?rst results of said peripheral 
piXel comparing means at Q piXels around said target 
piXels and judging said motion in said interframe 
difference signal at said target piXel in accordance With 
said detected majority With deviation to a side of 
stopping to output a second result as said motion 
detection signal, J being a natural number more than 
one, Q being a natural number more than one. 

2. Amotion detection circuit as claimed in claim 1, further 
comprising: 

a loW-pass ?lter for loW-pass-?ltering said interframe 
difference signal; and 

a selector for supplying either of an output of said 
loW-pass ?lter or said interframe difference signal to 
said motion judging means as said interframe differ 
ence signal in accordance With a selection signal. 

3. A motion detection circuit as claimed in claim 1, 
Wherein said motion judging means further includes polarity 
deviation detecting means for detecting polarities of said 
interframe difference signal at each piXel of said video 
signal, detecting agreement of said polarities of all piXels at 
any of an upper left area of said target piXel, an upper right 
area of said target piXel, a loWer left area of said target piXel, 
and a loWer right area of said target piXel, and judging 
motion in said interframe difference signal at said target 
piXel to be moving in the presence of said agreement, each 
of said upper left area, said upper right area, said loWer left 
area, and said loWer right area including M><N piXels of said 
video signal, M and N being natural numbers, Wherein said 
polarity deviation detection means changes said second 
result from said intermediate movement to said moving in 
accordance With said agreement to output said motion 
detection signal When said second result is indicative of said 
intermediate motion and outputs said motion detection sig 
nal With said second result unchanged When said second 
result is indicative of said moving and stopping. 

4. A motion detection circuit as claimed in claim 3, 
Wherein said upper left area, said upper right area, said loWer 
left area, and said loWer right area include said target piXel. 

5. A motion detection circuit as claimed in claim 3, 
Wherein said upper left area, said upper right area, said loWer 
left area, and said loWer right area are outside and adjacent 
to said target piXel. 

6. A motion detection circuit as claimed in claim 1, 
Wherein said edge detection signal generation means com 
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prises a ?rst edge detection circuit for detecting an edge 
from said video signal, a second edge detection circuit for 
detecting an edge from said delayed video signal, a logic 
circuit for detecting an edge from said video signal and said 
delayed video signal, and a sWitch responsive to a selection 
signal for outputting either of an output of said ?rst, second, 
or third edge detection circuit as said edge detection signal. 

7. A motion detection circuit as claimed in claim 6, 
Wherein said edge detection signal generation means is 
further responsive to a Width control signal indicative of 
values of m and n and said edge detection signal generation 
means detects said edge detection signal With a horiZontal 
Width of (2m+1) piXels and With a vertical Width of (2n+1) 
piXels, said n and m are positive integers. 

8. A motion detection circuit as claimed in claim 3, 
Wherein values of said M and N are controlled in accordance 
With said edge detection signal. 

9. A noise suppression apparatus comprising: 
a motion detection means including: 

delay means for generating a delayed video signal from 
a video signal, said delayed video signal being 
delayed by one frame from said video signal; 

interframe difference signal generation means for gen 
erating an interframe difference signal betWeen said 
video signal and said delayed video signal; 

a loW-pass ?lter for loW-pass-?ltering said interframe 
difference signal; 

a sWitch for outputting either of an output of said 
loW-pass ?lter or said interframe difference signal in 
accordance With a selection signal; 

edge detection signal generation means for detecting an 
edge from said video signal and said delayed video 
signal and generating an edge detection signal; and 

motion judging means for judging motion in a target 
piXel of said video signal from an output of said 
sWitch in accordance With said edge detection signal; 

circulation signal generation means for generating a 
circulation signal in accordance With said interframe 
difference signal and said judged motion; and 

difference signal generation means for generating a 
difference signal betWeen said circulation signal and 
said video signal to output a noise suppressed video 
signal, Wherein said motion judging means includes: 

peripheral piXel comparing means for detecting polari 
ties of said interframe difference signal at each piXel 
at a predetermined area around said target piXel, 
detecting a difference in the number betWeen said 
positive and negative polarities of said interframe 
difference signal at each piXel at said predetermined 
area and an absolute value of said difference, obtain 
ing a J-valued ?rst result from said absolute value, 
said polarity deviation detection means changing 
said ?rst result to stopping in accordance With said 
agreement When said difference is judged to be an 
intermediate value among J values to output a second 
result; and 

majority detection means including a memory for 
detecting a majority of Q of said second results of 
said polarity deviation detection means at Q piXels 
around said target piXels and judging said motion in 
said interframe difference signal at said target piXel 
in accordance With said detected majority With 
deviation to a side of stopping to output said motion 
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detection signal, J being a natural number more than 
one, Q being a natural number more than one. 

10. A noise suppression apparatus as claimed in claim 9, 
Wherein said coef?cient k When said motion judging means 
judges said motion to be stopping is greater than said 
coef?cient k When said motion judging means judges said 
motion to be moving. 

11. A noise suppression apparatus as claimed in claim 9, 
Wherein said motion judging means further includes polarity 
deviation detecting means for detecting polarities of said 
interframe difference signal at each piXel of said video 
signal, detecting agreement of said polarities of all piXels at 
any of an upper left area of said target piXel, an upper right 
area of said target piXel, a loWer left area of said target piXel, 
and a loWer right area of said target piXel, and judging 
motion in said interframe difference signal at said target 
piXel to be moving in the presence of said agreement, each 
of said upper left area, said upper right area, said loWer left 
area, and said loWer right area respectively including M><N 
piXels of said video signal, M and N being natural numbers, 
Wherein said polarity deviation detection means changes 
said second result from said intermediate movement to said 
stopping in accordance With said agreement to output said 
motion detection signal When said second result is indicative 
of said intermediate motion and outputs said motion detec 
tion signal With said second result unchanged When said 
second result is indicative of said moving and stopping. 

12. Anoise suppression apparatus as claimed in claim 11, 
Wherein said upper left area, said upper right area, said loWer 
left area, and said loWer right area include said target piXel. 

13. Anoise suppression apparatus as claimed in claim 11, 
Wherein said upper left area, said upper right area, said loWer 
left area, and said loWer right area are outside and adjacent 
to said target piXel. 

14. A noise suppression apparatus as claimed in claim 9, 
Wherein said edge detection signal generation means com 
prises a ?rst edge detection circuit for detecting an edge 
from said video signal, a second edge detection circuit for 
detecting an edge from said delayed video signal, a third 
edge detection circuit for detecting an edge from said video 
signal and said delayed video signal, and a sWitch responsive 
to a selection signal for outputting either of an output of said 
?rst, second, or third edge detection circuit as said edge 
detection signal. 

15. A noise suppression apparatus as claimed in claim 14, 
Wherein said edge detection signal generation means is 
further responsive to a Width control signal indicative of 
values of m and n and said edge detection signal generation 
means detects said edge detection signal With a horiZontal 
Width of (2m+1) piXels and With a vertical Width of (2n+1) 
piXels, said n and m are positive integers. 

16. Anoise suppression apparatus as claimed in claim 11, 
Wherein values of said M and N are controlled in accordance 
With said edge detection signal. 

17. A noise suppression apparatus as claimed in claim 9, 
Wherein said circulation signal generation means includes: 

coefficient generation means for generating a coef?cient 
k, k§0<1 in accordance With a judging result of said 
motion judging means; and 

a multiplier for multiplying said video signal by said 
coef?cient k to output a circulation signal. 

* * * * * 


